Cloning of three estrogen receptors (ER) from killifish (Fundulus heteroclitus): differences in populations from polluted and reference environments.
Epidemiological, wildlife, and laboratory studies support the hypothesis that chemicals released into the environment through anthropogenic activities are responsible for abnormalities of reproduction and development. Although the New Bedford Harbor (NBH) killifish population has survived and reproduced successfully for >50 yr ( approximately 20 generations), fish have high body burdens of the major NBH contaminants (polychlorinated biphenyls); elevated levels of P450 aromatase B and vitellogenin mRNA (markers of estrogen effect); and evidence of endocrine disruption. To investigate possible adaptive changes in the estrogen response system of NBH killifish, we cloned the estrogen receptors (ER) from killifish populations resident in NBH and a relatively unpolluted reference site (Scorton Creek MA, SC). ERalpha, -betaa, and -betab cDNAs encoding full-length polypeptides of 620, 543, and 672 amino acids, respectively, were identified. Each ER subtype had multiple splice variants, single nucleotide polymorphisms (SNPs), and a characteristic tissue distribution and developmental profile. As measured by real-time quantitative RT-PCR analysis, the overall tissue distribution of each ER was similar in NBH and SC fish, implying that the regulatory pathways which maintain tissue-specific expression are largely unchanged by long term pollutant exposure. Nonetheless, a striking difference was seen in the quantity of mRNA of the estrogen-inducible gene ERalpha, which was significantly lower in brain, liver and ovaries of reproductively active NBH as compared to SC females. Paradoxically, despite the "estrogenic" NBH environment, ERalpha mRNA levels did not differ in reproductively inactive NBH and SC females, or in males at the two sites at any time of year. We interpret results in NBH fish as due in part to a deficit of circulating estrogen, and in part to pollutant-mediated hyporesponsiveness of the ERalpha gene. In marked contrast to adult fish, ERalpha was elevated approximately 5-fold in NBH as compared to SC embryos/larvae, perhaps indicative of estrogenic chemicals in yolk. We conclude that contaminants in the NBH environment impact molecular components of the estrogen signaling pathways in resident killifish populations. Whether these changes are transient or heritable requires further study.